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Afit'i  the  U'jst  report, our  research  proceo<le<l  on  the  following  main  lines: 
1)  Optical  liistahilily 

I  Dc'ooperalive  I-ffecls  in  'josephson  Junctions 
1  1  I  )Transvt r’-e  Kffects  in  Superfluores*  once 
lV)}-fee  l-ileciron  lasers 


1)  C.ll*TlC'M.  HlSTAIill  ITY  »®. ", 'i .  '6, ^ 'J 

We  de  veloped  from  first  principle  a  complete  semiclassical  and  quantum  theory 
with  the  following  original  a<  Ci'tnplishmonts: 
i)  a/ialylical  pt  oof  of  exisf»‘ncr  dtt<l  drsiripiion  of  lh»'  fjysicresis  cycle. 
i})li;  st  a7»<})ylica)  do'»t  ription  ol  the  tratisM-ni  i)rri«>vK>ur  iiiid  ])i  i-visit  ii  of  t*cw 
effects. 

iii) first  quantum  theory  of  the  spectrum  of  the  transmitted  light  together  with 
the  forecasting  of  new  noit  observed  effects. 

iv) first  analytical  description  of  propagation  effects  with  the  prevision  of  an 
instability  of  the  hysteresis  cycle.  This  fact  can  be  of  practical  im|>ortancc 
since  provt*s  the  possibility  of  I ransfoi  ming  a  cw  laser  light  into  a  series 

of  short  puNes  via  a  passive  medium  theoretically. 

I- xper  inu'nts  oti  our  premises  are  now  proci-eding  in  various  laboratories , 
in  p.irtK  ular  .il  Max  I'l.ini  k  I iisi iiulr  (I'l o( .  II  W.illhor) 


ID  cc)o1’1':kati  VK  hi  i  hci  s  in  jcisi:riisoN-j»NCT ion  s 


Kxtending  the  theoretical  model  of  Kogovin  an<l  Scully  we  have  predicted  new 
transient  and  stationary  effects  also  in  ^  ollaboration  with  the  above  mentioned 
authors . 
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1 1 1  )thansvi-:hsk  i-  i  j- la'is  j_n  s u r i: k m.uor k sc i-: n c h .  Il  ,5 ^  ^  J 

In  colldboration  with  Narducci  and  l  arina  at  Drcxcl  University  we  extended 
our  previous  moan  field  model  to  lake  into  account  transverse  ("off-axis")  emission. 
This  extension  largely  improves  the  agreement  between  the  previous  theory  and 
experiments  mainly  as  far  a's  ringing  and  pulse  fluctuations  are  concerned. 

These  results  were  also  presented  at  the  International  Q.K.  Conference  in  Boston  1980 

1 V)  t-RFE  KLECTRON  LASER  (FED 

In  collaboration  with  the  Scully  group  we  have  given  a  general  theory  of  gain-spread 
properties  of  a  T'EL.  This  theory  refers  to  a  low  density  system  in  which  many-particle 
cooperative  effects  can  be  neglected  as  they  are  in  all  existing  theories  to  our 
Knowledge . 

In  the  last  year  we  intensively  studied  high  density  collective  effects  reaching  recently 
vet  V  inierc'-ting  r  esults  (unpublished)  concerning  the  possibility  of  chaotic  high  intensity 
superradiant  spiking  behaviour  of  a  PEL. 
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